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I[OCMOTpOBaﬂ yCTaHOBKa H crocob pacno3naBaHHA BEMIECTBEHHOI'0 COCTaBa JOCMAaTpHBa€MOro

o0BeKTa

3asBiIeHHAs IpyNna U300peTeHHH OTHOCUTCS K PEHTTCHOBCKHUM JIOCMOTPOBBIM CHCTEMaM,
IIpefHA3HAYEeHHbIM JUIS OOHApYXKEHHsSl NPEAMETOB, CKPHITBIX 32 ONTHYCCKH HEMpO3payHOH
Iperpajion.

Cpens pPEHTTEHOBCKHX JOCMOTPOBBIX CHCTEM, HMEIOTCA YCTPOHCTBA, B KOTOPBIX
H3TydaTelb PEHTTEHOBCKOTO HM3TYYEHHs W ACTEKTHPYIOIIas CHCTEMa PACIONOKEHBI C OJTHOH
CTOpOHEI OTHOCHTENHHO HHCIEKTHpyeMOro oObekra. B Takmx JOCMOTPOBBIX CHCTEMaX,
IIOBEPXHOCTh HMHCIIEKTHPYEMOro OOBEKTa CKaHHPYeTCS Y3KHM MY4YKOM PEHTICHOBCKOTO
W3y4eHHs, a HHTCHCHBHOCTb  PAacCesHHOIo (oTpakeHHOro) OOBEKTOM  H3Iy4eHHS
PETHCTpUpYeETCs AETEKTHPYIONIeH CHCTEMO CHHXPOHHO C IIEPEMEIIICHHEM 30HAMPYIOMICTo Iy IKa
H MCIIOJB3YETCS JUIS CO3/[@HKs PEHTTEHOTpaguuecKoro H300paKeHHs. VerpoiictBa nogo6HOro
THIA KOHCTPYKTHBHO MOTYT ObITh BBIIONHEHHl Kak B MOOWJIBHOM, Tak M B CTallHOHAPHOM
BapHaHTaX ¥ HOCAT obuiee HasBaHue «backscatter» [1], [2].

Pentrenorpaduyeckoe H306paxeHne HHCIEKTHPYEMOTO 00BEKTa B TAKUX YCTPOHCTBAX
CO3/1aeTCA Ha OCHOBE H3MEPEHHOM MHTEHCHBHOCTH 0OpaTHOpaccessHHOro u3nydenus. Konrpacr
H300paKEHHS OMpEJIENsIeTCs KaK BEICCTBEHHBIM COCTaBOM OOBCKTa, TaK M KOHKPETHOH
reoMeTpHeil K08 06/1acTi 3T0ro 06BEKTa, HalpUMeEp, NPOTHKECHHOCTBIO ITOM 001acTH BIOJb
HaIIpaBJICHUs 30HIUPYIOEro my4xa. [To 5To# npidrHe, Ha OCHOBAHHH M3MEPEHHH TOJIBKO JIAIID
HHTEHCMBHOCTH, BEIIECTBEHHBI COCTaB 00BeKTa He MOXET OBITh HICHTHGUIHMPOBAH
O/JJTHO3HAYHO.

UssectHo [3], [4], uTo mHGOpMammiO O BEIECTBEHHOM COCTaBe KaXIOH obnacta
HHCIIEKTHPYEMOro 00BEKTa, IOMEMO HHTEHCHBHOCTH, HECET B ce0e M YHEPreTHUECKUH CIIEKTP
PaCCesTHHOTO M3JTy9EHHS.

JIocMOTpoBas yCTaHOBKA, CIIOCOOHAsA M3MEPATL HE TOJIBKO HHTCHCHBHOCTD, HO M CIIEKTD
PacCesHHOTO H3JIY4YEHHs, [AeT, N0 CYTH, PENCBAHTHYIO HMHGOPMAIMIO Ui HICHTAPUKAHT
BEIIECTBEHHOTO COCTaBa KoM 00/1aCTH HHCIIEKTHPYEMOTO 00BEKTa.

3meck M jajee I0J TEPMHHOM «O00NacTh HHCHEKTHPYEMOro oOBeKTa» MOHHMACTCH
dparmMenT 00BEKTa, OCBEIIAEMBIH 30HIMPYIOIIMM IIyYKOM H3IYy4CHUS B TEYCHHE BPCMCHH
SKCIIO3MIIMHE OJHOrO HJIeMeHTa HM300paxeHHs (IUKcens). Pacno3HaBaHHE BelIecTBa OOBEKTa

noapasyMmEeBacT I’IHCHTH(bI/IKaIII/IIO BENICCTBA B KAXIOM ITUKCEIIC.
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W3BecTHBI YCTPOMCTBO U crocob [3], ocHOBaHHEIE HAa aHANIH3E YHEPreTHIECKOTO CIEKTPa
06paTHOPACCESIHHOrO M3JIy4YEHHs, I ONpPEJCICHHs B3aUMHOTO PacHOJIOKECHHS MaTepHaJIoB C
BBICOKMM M HH3KHM aTOMHEIM HOMEPOM OTHOCHTENHHO 30HIHPYIOIIETO IyYKa. YCTPOHCTBO
CKaHMpPYEeT MHCIIEKTUPYEMBIH 00BEKT y3KUM ITyYKOM PEHTI€HOBCKOTO M3IyYCHHs, a H3Iy4CHHE,
paccesHHOE JTHM OOBEKTOM, PETHCTPHpYET [BYMs JaT4YAKamH, KOTOPbIC pa3IH4aroTCs
YYBCTBHTEIHLHOCTBIO K BBICOKOOHEPIeTHYECKOH M HM3KOZHEPreTHYeCKOH 4YacTsAM CHEKTpa.
Crioco6 omnpeieieHUs B3aUMHOTO PacIIONOKEHUS MATEPHANIOB OCHOBAH Ha TOM, YTO KOMOMHAIHS
CHTHAJIOB 3TUX JBYX JATYHKOB, ITO3BOJIAET IpybO OLEHHTL SHEPIrETHYECKHE XapaKTEPUCTUKH
PaccesHHOrO M3JIydeHHs W, KaK KOHEUHBIH pe3ynsTar, COpMyIMpOBaTh BEIBOJ O B3aHMHOM
PACIIOJIOKEHHH MAaTEPHAIOB C BBHICOKHMM M HH3KHM 3(Q(EKTHBHBIM aTOMHBIM HOMEPOM BJOIb
OHOW JIMHHHM 3pEHHS. DTOT BBIBOA OCHOBBIBAETCS HA TOM, YTO CIIEKTP OOpaTHOPACCESHHOTO
u3JlydeHHus OyneT pa3au4arhes B 3aBHCHMOCTH OT TOTO, HAXOIWMTCS JIM IpEeIMeT ¢ HHU3KUM
atoMHEIM HoMepoM (low Z) 3a ciioeM BemecTBa ¢ GOJBIIEM aToMHBIM HoMmepoM (high Z) uim,
Hao0OpOT - Nepes HAM.

OTH H3BECTHBIE YCTPOMCTBO M cHoco0 Mano HHGOPMATHBHEL, IIOCKOIBKY He
HIEHTH(QHUUMPYIOT BEIIECTBEHHBIH COCTaB OOBEKTa, a IO3BOJIAIOT CYIWTH JIMIIE O B3aHMHOM
PAaclONIONEHAN CHJIBHO Ppas3Myaloluxcs [0 aTOMHOMY HoMepy mpeameToB. OneHka
SHEPreTHYECKUX XapaKTEPUCTHK PacCesTHHOTO M3/IyYeHH s, OCHOBAHHAs HA CPAaBHEHHH JIUIIb IBYX
ero yacTei - BEICOKOSHEPIeTHUECKON M HU3KOIHEPTeTHYECKOM, SBIIETCS CIMIIKOM Irpy0oi U He
H03BOJIIET MACHTH(HIIMPOBATH BELIECTBEHHBIH cocTaB. O HEAOCTAaTOYHOM YYyBCTBHTEIBHOCTH
M3BECTHOIO CII0CO0a K BapHallUAM 3HEPreTHYECKOTO CIEKTPa, 00yCIOBIEHHOIO BEIIECTBEHHBIM
COCTaBOM OOBEKTA, CBHIETEILCTBYET W HEOOXOAMMOCTH YydeTa IIOIVIONIEHMS B BO3JYyXE,
MOKa3aHHas B 3TOM M300pETEHHUH.

H3BecTHBI yCTPOHCTBO U crtocob [4], npeaHa3sHaYeHHBIE, CPEIU MHOXXECTBA 3adBJICHHEIX B
HeM (YHKIMIf, B TOM YHCJIe, U ONpeNeNIcHHs aTOMHOTO HOMEpA BEIIECTBA HHCIIEKTHPYEMOTO
00BEKTa, KOTOPHIE SBJIAIOTCS M0 TEXHUYECKOMY PEILCHHIO W MPUHIHMITY ero AeHcTBHs Haubolee
OMH3KUMH K 3aABJICHHOMY H300pETEHUIO U IIPHHATHI B KAYECTBE IIPOTOTHIIA.

VCTpoicTBO mpeAcTaBisieT co00#f  pEHTTEHOBCKHMH MOOWIIBHBIH — MHCIEKIMOHHO-
JOCMOTPOBBIH KOMILIEKC, COACP)KAIOWH, KaK MHUHHUMYM, OJUH J[aT4dK I OIpEJAE/ICHUs
paccTOSHHS OT JETEKTOpPOB OO TOBEPXHOCTH OOBEKTA M MHOXXECTBO HEOPTraHHYECKHX
CHHHTHUIALMOHHBIX JeTeKTOpoB, TakuxX kKak Nal(Tl) mnm opraHM4ecKMX CHUHTHIIALHOHHBIX
JETEKTOPOB, TaKHWX KaK IMOJHBHHUIITOIYON, TA€ KKIBIH JETEKTOp COWIECHEH C OJHHMM MM
HECKONBKHMH  CBETOYYBCTBHTEJIFHBIMH  CUHMTBHIBAIOIIUMH  YCTpPOMCTBaMH, TaKMMH Kak

(GOTO3IEKTPOHHBI YMHOXHUTENb Wid (oroauoa. B 3ToMm >xe ycTpoHCTBE, KaK BapHaHT,
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TIPEJIIONKEHO MCIIOIB30BaTh MHOXKECTBO JIETEKTOPOB HA OCHOBE 0COO0 YACTOTO repMaHHs HPGe
HJIM Ha OCHOBE IMMPOKO30HHBIX 1u3J1eKTpHKOB, Takux kak CdTe, CdZnTe, Hgl u MOJOOHBIX MM.

CHTHAJIBI C MHOYKECTBA JIETEKTOPOB MOCTYIIAIOT Ha aHaNoro-nugpoBoii npeobpasoBares
(ALIIT) u, nanee, Ha mpomeccop i OOPaGOTKH IOTYYEHHOIO PEHTTEHOrpadguIecKoro
1306paXeHHs C HMCIONb30BAHHEM OINPEIEICHHOTO PACCTOSHHS OT NMOBEPXHOCTH 00BEKTa LA
TIONyYeHHs aTOMHOTO HOMepa MaTepHaia, COAEPKAIErocs B 0ObEKTe.

IIpMHIMIHATEHEIM HEIOCTATKOM M3BECTHOTO YCTPOMCTBA SABIACTCA TO, YTO BpEMd,
Heo6XoquMoe TS HACHTH(HUKAIIMHA BEIIECTBEHHOTO COCTaBa HHCIIEKTHPYEMOTro o0bekTa Oyzer,
HENpHeMJIEMO GOJIBIIMM IS TIONYYECHHS OT JJOCMOTPOBBIX YCTAHOBOK OXXHIa€MOI'0 pe3ybTaTa.

[puurHa 3aKI0YaeTcs B TOM, YTO CHTHAJbl ¢ MHOXECTBA IETEKTOPOB MOCTYNAIOT Ha
eMHCTBEHHbIH aHanoro-uudposoit npeobpasosarens (ALIII). Takoe TexHHYeckoe pEILCHHE
NPHHIMIMATLHO OrPAHUYMBAECT OBICTPOJEHCTBHE MHOXECTBA JETEKTOPOB OBICTPONCHCTBUEM
JIMIIB OHOTO U3 HUX. 3 IepeuncIeHHBIX B YCTPOHUCTBE TETEKTOPOB, BEICOKMM OBICTPOICHCTBHEM
061afaeT TOJIBKO INOJIMBHHUIITONYOJ, OJHAKO DHEPreTHYECKOE paspelicHHe TaKoro AETEKTOpa
UCIJTIOUMTENbHO HHU3KOE, YTO JENaeT €ro HENpUTOJHBIMM Ul BBIIOJHEHHMS CIIEKTPAIbHBIX
n3MepeHuit. CreKTpOMeTPHYECKHE CBOMCTBA OCTAIBHBIX THIIOB JETEKTOPOB, OIHCAaHHBIX B
IIPOTOTHIIE, JIOCTATOYHBI VIS BBITOIHEHHs CIIEKTPATBHEIX H3MEPEHHH, OJTHAKO OBICTPOICHCTBHS
JE060T0 U3 HUX HEJOCTATOYHO JUIS IPUMEHEHHS B JOCMOTPOBOM YCTaHOBKE.

3agBieHHBI  cnoco0 MASHTH(HUKAIMM BEIIECTBEHHOIO COCTaBa HHCIIEKTHPYEMOIo
00BEKTAa COCTOMT B TOM, YTO /IS H3MEPEHHOI'O COBOKYIHOCTBIO JETEKTOPOB 3HEPIETUYECKOrO
CIIEKTPa BBIYMCIISIOTCS 3HA4YCHHs CpefHell BHEprHM M CPEAHEKBAaJpaTHYHOE OTKIOHCHHE,
KOTOPBIE CPAaBHHBAIOTCS C 3apaHee ONpeAeNeHHOH IIKaloH, rae, KaK M3JI0XKEHO B NPOTOTHIIE,
HHM3KO€ 3HA4YE€HHE pe3yNbTaTa COOTBETCTBYET MaTepHally ¢ HH3KMM Z, a BBICOKOE 3HAYCHHE
pe3yibTaTa COOTBETCTBYET MaTepUaly ¢ BLICOKHM Z. HeiocTaTkoM H3BECTHOTO CIIOc00a SIBISCTCS
TO, YTO SHEPreTHIECKHE XapaKTEPUCTHKH CIIEKTPpa 00paTHOPACCEAHHOTO 3Ty ICHHUS UL TSDKEIIBIX
9/IEMEHTOB HEMOHOTOHHO 3aBHCAT OT MX aTOMHOTO HOMEpa M3-3a CYIIECTBEHHOIO BKJIAJAa MX
XapakTepHCTHYeCKOoro m3nydeHus. [1o 3Toil mpHuMHe 3adBIIEHHOE YTBEPXKICHHE O TOM, 4TO
«HH3KOE 3HAaUYeHHME PEe3yJIbTaTa COOTBETCTBYET MaTe€pHally ¢ HHM3KHM Z, a BBICOKOE 3HAUCHHE
pe3yJipTaTa COOTBETCTBYET MaTepHaly C BBICOKHM Z» B OOImIEM Clydae HE COOTBETCTBYET
JICHCTBUTEIBHOCTH.

JleTekTHpyrOmas  CHCTEMa  HM3BECTHOIO  YCTPOMCTBA  COAEPXKHT  MHOXXECTBO
HEOPraHHYECKUX CHHHTHULIUOHHBIX NeTektopoB, Takux Kak Nal(Tl) wmm opranmdeckux
CLMHTH/UIAIMOHHBIX JETEKTOPOB, TAKUX KaK MOJIMBUHIIITOIYOIL, IA€ KaXIbli AETEKTOP COWICHCH
C ONHHM WM HECKOJBKHMH CBETOYYBCTBHUTEIBHBIMH CUHUTHIBAIOIIMMH yCTPOMCTBAMH, TAaKUMHM

KaKk (DOTOIJIEKTPOHHBIH YMHOXHUTENp WIH ¢oToauod. CHTHaIBl ¢ MHOXECTBA JETEKTOPOB
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IIOCTYHAloT Ha aHanoro-uudposol mpeobpasosarens (ALII) u, manee, Ha mpoueccop AN
06paboTKH  MOJYYEeHHOrO0  PEHTreHorpaguyeckoro u300paKeHHs C  HCIONb30BAHHEM
ONPENENEHHOr0 DPACCTOSHHSA OT IMOBEPXHOCTH OOBEKTa Ui MONYy4YeHHs aTOMHOro HoMepa
MaTepHaia, coJepiaierocs B 00bexTe. B poToTHIIe, KaK BapHaHT, MPEATIOKEHO HCIIOIB30BATh
MHOXECTBO JIETEKTOPOB Ha OCHOBe 0co00 umcroro repmanus HPGe wumm Ha ocHOBe
ITHPOKO3OHHBIX AUANEKTPHKOB, Takux kak CdTe, CdZnTe, Hgl u monoGHbIX uM, a pacio3HaBaHue
aTOMHOI0 HOMEpa MaTepHalia IIpeJIaraeTcs BRIIOIHATE UL KaX0T0 MUKCENs M300paXeHus Ha
OCHOBE BBIYMCIICHHS CpeIHEH BEIUYMHBI M CPeHEKBAAPATHYHOrO OTKJIOHCHUS U3 H3MEPEHHOIO
JHEPreTHYECKOTO CEKTPa 0OPaTHOPACCESHHOTO H3TyYEHH S, [IPU 3TOM PE3YJIbTaThl BEIMHCICHHH
CpaBHHBATh C 3apaHee OIPEJCICHHON IIKAIOH, I€ MX HHU3KO€ 3HAYCHHE COOTBETCTBYET
MaTepuany ¢ HU3KAM Z, a BX BBICOKOE 3HaUYCHHE COOTBETCTBYET MAaTEPUAIY C BHICOKHM Z.

OCHOBHBIE HEJOCTATKH MPOTOTHIIA, HE TIO3BOJIIOIINE HACHTHQHUIUPOBATE C JOCTATOYHO
BBICOKOH TOUHOCTBIO BEIIECTBEHHEIH COCTaB JOCMAaTPUBAEMbIX 0OBEKTOB, 00y CIIOBJICHBI TEM, YTO!

1. Hcmone3yeMblii B HeM IOJHBHHIITONYON, Kak M JIOOBIE ApYyrHe OpraHUYecKHe
CIMHTHJULIHOHHBIE MaTepHalbl, 06/afaeT MalbiM cedeHHeM (oTodddekTa, mosToMy
UMeET KpaiiHe HH3KOe SHEpreTHUECKOe pa3pellieHHe | 110 9TOW NPUYHHE NPHHIMINATBHO
He TOJUTCS B KAYECTBE AETEKTOPA CHUHTHUISIIMOHHOTO CIIEKTPOMETPA B SHEPTETHIECKOM
muanasone (20-160) x3B;

2. YIOMsHYTHIE B IaTEHTE JETEKTOphl Ha Ga3ze WIHPOKO3OHHBIX muanekTpukoB CdTe,
CdZnTe, Hgl u momoOHBIX MM, HM3BECTHBI NECATKH JIET, HO HaXOJAT MPUMEHCHHE
IpEUMYILECTBEHHO B JabopaTopHOi# npaktuke. [IpuurHa B TOM, 4TO MapaMeTpsl TaKHX
JETEKTOPOB HEJAOCTATOYHO CTaOMIIBHBL, a IUIOIaAb X YYBCTBUTEJILHOM MOBEPXHOCTH HE

2. ot OTpaHUYCHHUA CBA3aHbl C [IPUYHHAMH (I)YHI[aMCHTaJ'IBHOI‘O

IPEBOCXOAUT 1 cMm
XapakTepa M XOpOIIO M3BECTHB! crenuamucram. Kpome Toro, uis MDOCTpOSHHUS
JNETEKTHUPYIONIEH CHCTeMBI ¢ OONBIIOH IUIOMAABIO YyBCTBHTEIBHOH ITOBEPXHOCTH
MOHAIOOMIHCE OB IECATKH THICSY TAKUX JETEKTOPOB.

3. IpuMeHseMBI# OeTeKTOp Ha OcHOBe ocobo umcroro repmanus HPGe pabGoTtocnocoben
TOJILKO IIPH TEMIIEPAType KUAKOTO a30oTa. MaKcHMallbHas IUIOLIA/b YyBCTBHUTEIBHOMN
IIOBEPXHOCTH TaKHX JCTEKTOPOB, NpEAHA3HAYEHHBIX [UIL pabOTBI B SHEPrETHYECKOM
nuanazone Hmwxe 200 k9B, He mpeBocxoaut 10 cM? mpu 3Q(EKTHBHOCTH PETHCTpALUH
Hmwke 10% u croumoctu B gecatku Thicsd noiutapoB CIIA. OcHOBHOE IPEeHMYINECTBO
3TOr0 JETEKTOpa Mepe] AETEKTOpaMH JPYTHX THIIOB - OYE€HBH BHICOKOE DHEPreTHYECKOE

Pa3pCHICHUEC, KOTOPOE€ COCTABIACT MAOJIH IIPOICHTA. Hcnons30BaTh THICAYM TaKUX

JCTCKTOPOB JJIsl CIICKTPOMETPHUH CIIJIOITHOT'O pEHTI€HOBCKOI'O CIICKTPa HCIICJ'ICCOO6pa3HO.
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4. Wcnonp3yeMsli IPUHIMII IIEPEadYd CHTHAIOB ¢ MHOXecTBa JeTekropoB Nal(Tl) Ha onun
aHanoro-iEdposoii mpeobpazoBatens (ADC), HENpHUrogHO [UIAL CIIEKTPOMETPOB,
paboTaromuX ¢ CyMMapHOH CKOPOCTBIO CUETa BBIIIC 10°® umm/c. TTpu BBICOKO#M CKOPOCTH
cyeTa OTJENBHBIE CHTHAIBI OYyAyT «HaKIaiplBaTbCA» Pyl Ha Jpyra, 4ro CHeIacT
HEBO3MOXHBIM OINpeJeNIeHHe aMIUTUTYAbl KaXAOro CHIHajla M JIMIIaeT CMBICIa
HCTTONTB30BAHAS MHOXKECTBA JETEKTOPOB IS CIEKTPOMETPHH PACCESTHHOTO U3JTyYEHHMS.

5. Vka3aHHas BO3MOXKHOCTH OIpENETICHHs aTOMHOIO HOMEpa BEIIECTBA M TOYHOCTH €ro
HACHTU(UKALMH HE pacKphITa.

6. [Jo MHEHHIO 3asiBHUTENA, HE COOTBETCTBYET ICHCTBHTEJIBHOCTH H H3JIOKCHHOE
YTBEP)KIEHHAE O COOTBETCTBMH HH3KOTO 3HA4YEHHs pe3y/IbTaTa MaTephaily ¢ HU3KUM Z, a
BBICOKOMY 3HAYEHHIO pe3yJbTara - MaTepHaly ¢ BBHICOKHM Z, TIOCKOJbKY H3BECTHO, YTO
CpelHssl DHEPrUs CHEeKTpa OOpaTHOPACCEHHOTO HM3NMYyYECHHs UL TSDKCNBIX 3JIEMEHTOB
HEMOHOTOHHO 3aBMCHT OT HX aTOMHOrO HOMeEpa H3-3a CYMIECTBEHHOIO BKJIana HX
XapaKTepHUCTUYECKOTO U3TyYECHHS.
3agBiIsIeMBIe YCTPOUCTBO U COCO0 pacro3HaBaHMs BEMIECTBEHHOIO COCTaBa OCHOBAHBI HA

¢yHIaMEHTAJIBHBIX 3HAHUAX O TOM, YTO SHEPreTHIECKas 3aBUCHMOCTD IOTJIOIICHHS U pacCesHHs
PEHITEHOBCKOrO M3JIy4eHHsS YHHWKaIbHA JUI1 KaXJOTrO BEIIECTBA M MpOSBIIETCS Kak B
MHTEHCHBHOCTH, TAK ¥ B DHEPr€THYECKOM CIEKTPE M3JIyYEHHs, PACCEIHHOIO JOCMaTPHBACMbIM
o6bexkToM. OTIMYHME JOCMOTPOBOH YCTaHOBKHM OT Y)X€ H3BECTHBIX, COCTOHT B TOM, 4YTO €€
JETEKTHPYIOIAsS CHCTEMa COBMECTHO C TEXHOJOTHeH 0OpabOTKM CHIHAJIOB 3TOH CHCTEMBI,
IOMHMO IIOCTPOEHHS PEHTTeHOrpapuyecKoro H300paXeHHs IO3BOJSET  paclo3HaBaTh
BEILIECTBEHHBIN COCTaB HHCIIEKTUPYEMOT'O OOBEKTA.

Jlns pemreHust GONBLIIMHCTBA 3a/1ay, BOHHKAIOIMX B MPOLECCE JTOCMOTPA, HOCTATOYHO,
4yToObl TpaHWYHAs DHEPrusl 30HAMPYIOUIEro Iyyka PEHTTCHOBCKOTO H3JIyY€HHS HCTOYHHKA
cocrapmsma Oe1 (200 - 250)x3B. B 3TOoM ciywae MakcuUManbHas 3HEPrHMA KBAHTOB
00paTHOPAcCETHHOro M3iIy4eHus He Oyzaet mpeBocxomuTs (150 - 160) x3B. KBantsl ¢ 3Hepruen
umxe (20-30) k3B cHIpHO NOMIOMIAIOTCS B BO3JAYyXe M KOHCTPYKIHOHHBIX MaTepHaslaX
JIETEKTHPYIOIIEH CHCTEMbl M HECYT Majo WHGOpManuH O JAocMaTpuBacMoM obBekTe. Takum
00pa3oM, JETEKTHpYIOLIas CHCTeMa JOCMOTPOBOH YCTaHOBKHM JOJDKHAa O0OeCIeYnBaTh
PErucTpamuio 06paTHOPACCEIHHOTO PEHTTEHOBCKOTO M3JIyY€HMs B S3HEPIreTHYECKOM IHaIa3oHe
(20-160) xB.

HHpopMaTUBHOCTE peHTreHorpagudgeckoro H300paXKEHHsI pPacTeT C  YBEIWYEHHEM
KOJIMYECTBA KBAHTOB PACCESHHOr0 H3ITYUCHHUS, 3aPETHCTPHPOBAHHBIX € TEKTHPYIOIIECH CHCTEMOH.
OIHaKO KOJIHMYECTBO 3THX KBAHTOB, MPOINOPIHOHATEHOE HHTEHCHBHOCTH 30HIMPYIOLIETO MyYKa

PEHTI€HOBCKOT'0 U3JIy4YCHHUS, OTPAHHI€HO MAaKCHMAJILHO HOHYCTHMOﬁ 0301 06J1y‘-IeHI/ISI 00BeKTa.
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Ha npakTuke 3T0 03HaYaeT, 4To IIPH XapaKTEPHOM PAaCCTOSHHHM MEXY I0CMOTPOBOH yCTaHOBKOH
u obbektoM B (1-1,5)M ¥ THNOBOM CKOPOCTH IEPEMEHIEHHS JOCMOTPOBOH YCTaHOBKH
OTHOCHTENIBHO 00BbekTa (5-10) kM/4, MakcuMallbHas IVIOTHOCTD IIOTOKA PAaCCEIHHOIO U3Ty4CHMA
Ha MIOBEPXHOCTH JIETEKTHPYIOIIEH CHCTEMBI COCTABUT, OPHEHTUPOBOYHO, 107 1/m%c.

OCHOBHO# IIOTOK 00paTHOPAaCCESHHOTO M3JIyYEHHs!, BEI3BAHHOTO 30HIUPYIOMIUM MyYKOM
M HAIpaBJICHHOTO B CTOPOHY H3JIydaTelld H JETEKTHPYIOUIEH CHCTeMBI, 3aKIIOYEH B MpEenax
tenecaoro yrma (1-1.5) crepagman. OnTuManbHas IIOMIAAb YyBCTBHTEIBHOH MOBEPXHOCTH
JETEKTUPYIOIIEH CHUCTEMBI, oOeclednBarolias PErHCTPAlMIO H3JIyYCHHUS, PACCESHHOIO B 3TOT
TeJIECHBIN YToJI, MOXeT ObITh olieHeHa B (1-2) M.

Jlns monydeHus peHTreHorpaduueckoro H300paKeHHs HAHIy4lIero KayecTsa,
JIETEKTHpYIOmAs CHCTEMa, BXOJANIas B COCTaB JOCMOTPOBOH yCTaHOBKH, IOMHUMO JOCTaTOYHOH
IOMAad, JOJDKHA oOecrmevnBaTh BBICOKYIO 3(QQOEKTHBHOCTh PErHCTpald  KBaHTOB
PEHTIeHOBCKOro H3iydeHus auanasone (20 - 160) kaB.

KpoMme Toro, 1y BO3MOXXHOCTH PAcIo3HaBaHHs BEIIECTBEHHOTO COCTaBa OOBEKTa, TaKas
CHCTEMA IIOJDKHA SABJISATHCSA CIIEKTPOMETPOM SHEPIHH ¢ SHEPreTHYECKHM pa3pellleHHeM HE XyxXe
20% mo mHEy 122 k9B pammonsoTomHoro ucrounuka Co®’.

3asBleHHAs IpyNIa H300peTeHHil (ZOCMOTpOBas YCTaHOBKA W CIOCOO pacro3HaBaHUSA
BEIECTBEHHOTO COCTaBa HHCIIEKTHPYEMOro 00bhekTa) CBOOOAHA OT yKa3aHHBIX HEI0CTATKOB.

TeXHUYECKHA pe3ynbTaT, AOCTUIAaeMBIA 3asBJICHHBIM n306peieHHeM, COCTOHT B
IOBBIIEHAN HMH(POPMATHBHOCTH pEeHTTeHOrpapuyeckoro H300paXKeHHs U PaCIUMPEHHH ero
GYHKIMOHATLHBIX BO3MOKHOCTEH, O3BOJISIOIIUX HAPSY C IIOJIYYEHHEM PEHTIEHOrpadUYECcKOro
1306 pakeHHs HHCIEKTUPYEMOTO 00BeKTa, HICHTUDUIMPOBATE H OTOOPAXXaTh €r0 BEIECTBEHHBIH
COCTaB B BHJIE KOHKPETHOTO U300paKeHHUS.

VKa3aHHBIA TEXHHYECKHI pEe3yJIbTAT AOCTUrAcTCA TEM, YTO B JOCMOTPOBOH YCTaHOBKE,
coJiepKalleif HCTOYHUK PEHTT€HOBCKOIO M3TyYEHHs ¢ MEXaHHYECKOH CHCTEMOW CKaHMPOBAHMS
00BEKTa Y3KMM IIy4KOM 3TOrO H3JIydeHHUs, IPOILIECCOPHOE YCTPOHCTBO, YCTPOHCTBO OTOOpaXKEHHS
peHTreHorpaguIeckoro H300paXeHHsI H Pa3MEUICHHYIO pPsJOM C MCTOYHHKOM CHCTEMY
perucrpanyu 0OpaTHOPAacCESHHOIO U3JIy4YeHHs COCTOSIYI0 H3 MacCHBa [ETEKTOPOB, B
COOTBETCTBMM C 3asBJICHHBIM H300pETEHHEM, KaX/Abli K3 31€MEHTOB MacCHBAa JETEKTOPOB
BBIIOJHEH KakK CIUHTHIUISIIHOHHBINA CIIEKTPOMETP SHEPTHUH € DHEPreTHUYECKUM Pa3spelICHUEM He
xyxke 20% mno mmHuMM 122 k3B pammomsoronHoro uctounumka Co’’ mpu sddexTrBHOCTH
PETHCTpalli¥ PEHTIEHOBCKOro H3nydeHus He Hmwke 80% B sHepreTmyeckoM auamnasone 30-
150 k3B u conepkut crmaTHUSOHOHHBIN AetekTop Nal(Tl), doTonpu&MHHK, 37IEKTPOHHBIH
TPaKT, aMIUTUTYAHBI aHAIH3aTOp, NPpeoOpasyIomHi MOCIE 0BATEIbHOCTE CIIMHTH/UIAIIHOHHBIX

CHTHAJIOB B ITOCJIEAOBATEIFHOCTh NH(GPOBBIX KOJOB, M HHTEpdeiic, obecneunBalomuii epeaady
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IA(POBBIX KOJIOB OT KAXKIOTO U3 JIEMEHTOB MacCHBa B IPOLIECCOPHOE YCTPOHCTBO CHHXPOHHO C
dopMEpOBaHMEM THKCENEH PEeHTTreHOrpaduyeckoro M300paXeHHs B IPOLECCE CKAHUPOBAHUA
MOBEPXHOCTH JJOCMATPHBAEMOT0 OOBEKTA 30HAMPYIOIMM ITyYKOM PEHTI€HOBCKOTO M3y CHHS.

Kpome Toro, yka3aHHBIH TEXHMYECKMH pe3yJbTaT JOCTHracTCs TEM, 4YTO CHCTEMa
perucTpalMd uMeeT IUIOINanb YYBCTBHTEIBHOM MOBEPXHOCTH, KOTOpas OXBATHIBACT MOTOK
PEHTIE€HOBCKOTO HM3JIy4eHHUs, PacCesHHOro oOBEKTOM B HAIPABJICHUM H3ydaTeNld B MpeAenax
TEJIECHOTO yriia He MeHee 1-1.5 crepannaH.

[IoMHMO 5TOrO, YKa3aHHBI TEXHMYECKHIl pe3yJbTaT JOCTUTAETCA TEM, YTO KaKIBIH
3JIEeMEHT MAaCcCHBa CIIEKTPOMETPOB MMEET TaKylo ILIOIaAb YyBCTBUTENIHHOM IOBEPXHOCTH, JUIA
KOTOpO# TIOTOK KBaHTOB OGPAaTHOPACCESHHOTO M3IlyYEHHs B JFOOOM Cllyyac HE IPEBBIIIACT (2-
4)-10°/c.

BMmecTe ¢ TeM, yKa3aHHbBIH TEXHHYECKHH pe3ylbTaT JOCTHIACTCS TEM, 4TO TEM, 9TO
CLUMHTHWULINHOHHBIH neTekTop Nal(Tl) Kaaoro cIeKTpoMeTpa PErHCTPHpPYIOIIEH CHCTEMBI,
COWIEHEH CO CBOMM (OTONPHEMHHKOM 4Yepe3 CBETOBOM, KOTOPHIA 00eCrieurBaeT paBHOMEPHBIH
c60p cBETa CHMHTHLIAIMOHHOMN BCIBIIKK M3 J0Goi Toukn netexropa Nal(Tl).

VKa3aHHBIH TEXHHUYECKHMH Ppe3yJlbTaT JOCTHTaeTcs Takke 3asBICHHBIM CIOCOO0OM
PACTIO3HABAHMA BEIIECTBEHHOIO COCTaBa HHCIEKTHPYEMOTO OOBEKTa, 3aKIIOYaiolIerocs B
M3MEPEHHH JHEPreTHYECKMX paclpeleNeHuil 0OpaTHOpAcCEesHHOIO H3JIyYCHMsS CHHXPOHHO C
(GopMHpOBaHHEM TUKCEIOB PEHTTeHOTPaQUIECKOro H300paXKEHHS U MOCIEAYIOIMM CPABHEHNEM
pe3y/IbTaTOB M3MEPEHUS U KAXAOTO MHKCess M300paXeHHs ¢ KaXIbIM H3 HMEIOIHMXCA B
TIPOIIECCOPHOM YCTPOMCTBE 3TANTOHHBIM pe3yIbTaToM 6a3bl JaHHbIX, B KOTOPOM, B COOTBETCTBUH
C 3aABJICHHBIM H300peTeHIEM, [T KaX/I0T0 CpaBHEHUS BRIYUCIIAIOT KpUTepHii cornacus [Tnpcona
«XHM-KBaJIpaTy», 10 MUHEMAJIBHOH BEJIMYHHE KOTOPOTO ONpPEAEIAIOT IPUHAUICKHOCTh MaTepHalla
JIAHHOTO MUKCENIS K TOM HJIM HHOU IPYIIIE BEIIECTB.

Jina obecredeHHs NPHHIMIHAIBHON BO3MOXHOCTH HICHTH(HKAIMM BEIIECTBEHHOIO
cocTaBa J0CMAaTpHBaeMOro oOBEKTa, B COCTaB JOCMOTPOBOM YCTaHOBKH IO/DKHA BXOIMTh
JeTEKTHpyoIllasd CUCTEMa C IUIONIA/BI0 4yBCTBUTEIbHOH moBepxHocTH (1-2) M2, obnagaromas
BBEICOKOH 3((EKTHBHOCTBIO PETHCTPALMH PEHTICHOBCKOTO U3JIYyYCHHsS B OHEPreTHYECKOM
auamnasone (20-160) k3B u cnocoOHas H3MEPATH SHEPIeTHYCCKHUI CIEKTP 3TOr0 HU3JIydEeHHs IpH
ckopocTH cueta He MeHee 107 1/c. CoueraHne TakuX IapaMeTPOB JETEKTHPYIOIICH CHCTEMEI
HEOOXOMUMO, B TOM YHCIIE, IUIS oOecnedyeHHs] CTaTHCTUYECKOH 3HAYUMOCTH XapaKTEPUCTUK
3apErHCTPUPOBAHHOTO OOPaTHOPACCETHHOTO U3JTyYEHHS.

B ykazaHHOM BhbInIe SHepreTdyeckoM auanasoHe (20-160) k3B, obecnednts OIH3KYIO K
100% 5(¢eKTHBHOCTh pETHCTpalMd MOTYT JAETEKTOPBl Ha OCHOBE HEOPraHHYECKHX

CHHHTHIUIAIIMOHHBIX MaTCPHAIIOB. Ilo COBOKYIIHOCTH TaKHX CBOMCTB KaK BBICOKHA aTOMHBIM
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HOMep, OBICTpOJICCTBHE, BHICOKAas KOHBEPCHOHHAs 3(Q(EKTHBHOCTb, MPO3PaYHOCTH K
COOCTBEHHOMY H3JIYYEHHIO, CTOUMOCTh, JOCTYIIHOCTh 0Opa3moB OONBINOH IUomamd 4 Ap.,
ONTHMAJILHBIM MaTepHaIoOM Ulf AeTekTupytomeil cucteMsl sBisercs Nal(Tl). Oror marepuan
IIAPOKO HCIOJIB3YeTCA VI IIOCTPOEHHS CIEKTPOMETPOB PEHTTEHOBCKOIO M3JIyYEHHS M XOPOIIO
u3BecTeH crenuanucTaM. Jng obecredenus 3¢ dpekTuBHOCTH peructpanuu 6muskoi k 100% B
SHEpreTHYECKOM juamnasone Hmwke 150 kaB, mocratouno mcmonb3oBats kpHcTamn Nal(Tl) c
ToNuMHON He MeHee 10 MM.

ITockonbky MakKcHMajlbHas IUIOTHOCTh IIOTOKA M3JIyYEHHs HAa TOBEPXHOCTH
JICTEKTHPYIOIIEH CHCTEMBI MOXXET JOCTHIaTh 107 1/(M?-c), a mpenenbHas CKOPOCTh CUETa
cektpomerpa ¢ aerekropoM Nal(Tl) e mpeBocxomut (2-4)-10° 1/c, netekTHpyIOIas CHCTEMA
JOCMOTPOBOIA YCTAHOBKH C IIOMIA/IBIO 9yBCTBUTENbHOM MoBepxHOCTH 1 M 1 Goutee, criocoGHas ¢
BBICOKOM 3((PEeKTHBHOCTHIO PErHCTPAllMU H3MEPATh CIEKTPAIBHBIA COCTAaB PEHTTCHOBCKOTO
U3JIy4eHHs, JIOJDKHA IIPEICTABIATh COO0H MaCCHB CIIMHTHIUIALMOHHEBIX CIIEKTPOMETPOB Ha OCHOBE
nerextopoB Nal(Tl). KomudecTBO 31EMEHTOB 5TOTO MAacCHBa BBIOMpAaeTCs Tak, YTOOBI
MaKCHMaJIbHEIM IOTOK KBAHTOB PETHCTPHPYEMOTO H3JIy4EHHs Ha YyBCTBHTEIBHON IIOBEPXHOCTH
KaXJIOro 5IeMeHTa He npeBbmuan O (2-4)-10° 1/c. JlaHHOe yClIOBHE OrpaHHYHBACT
MaKCHMAaJIbHYIO IUIOIIAAb YYBCTBHTEJIBHOM MOBEPXHOCTH CIIEKTpoMeTpa BemuuuHo# (300-
400) cm?.

JleTeKTHpYyIOIIasd CHUCTEMA 3asBJICHHOM YCTaHOBKHM IIpeACTaBIsIeT co00H MaccuB
COMHTHULILMOHHBIX CIIeKTpoMeTpoB Ha Gaze Nal(Tl), oObeAMHEHHBIX B €IUHYIO CHCTEMY (Ha
IpUMEpPE MacCHBA M3 TPEX CIIEKTPOMETPOB IO cXeMe, mpeacTaBieHHON Ha Our. 1.). Kaxasii u3
BXOIAIIMX B JETEKTHPYIOIIYIO cucTeMy crekTpomerpoB (1) coemuneH ¢ uHTepdeiicHEIM
ycrpoiictBoM (2). UutepdeiicHoe ycTpoiicTBo (2), KpoMe TOro, COSHHEHO C JaT4ukoM (3) yria
IOBOPOTA MEXAHMYECKOTO YCTPOMCTBa CKaHMpPOBaHMS OOBEKTa IIyYKOM 3O0HIHPYIOIIETO
PEHTTEHOBCKOTO M3JIy4eHHS U MPOLECCOPHBIM YCTPOHCTBOM (4).

YCTpoMCTBO CUMHTHIUIAIMOHHOTO crekTpomerpa (1), sABIsAromerocs €IMHHYHBIM
3JIEMEHTOM JETEKTHPYIOIIEH CUCTEMBI CXEMaTHYECKH [T0Ka3aHo Ha Pwur.2.

CUMHTHIISIMOHHEIN — geTekTop (5) Haxogutrcs B ONTHYECKOM  KOHTAaKTE €
boTO3IeKTPOHHBIM YMHOXHUTENIEM (6). Bbxon ¢oTO3MEKTPOHHOTO YMHOMHUTEN MOAKIIOYEH K
BXOJAy 3JeKTpoHHOro TpakTa (7), KOTOpBIA NpeAHa3HaueH 11 YCHJICHHS IO AaMILIUTYIE
HMITYJIGCHBIX CHTHAJIOB C BBIX0J1a OTOAIEKTPOHHOTO YMHOXHTENSA. BBIXO 3/IEKTPOHHOTO TpakTa
HOJKIIOUEH K BXOAY aMILTATYTHOTO aHanu3aropa (8). AMIUINTYHBINA aHAJIM3aTop NpeIHa3HAYECH
IS TpeoOpa3oBaHHS AMIUIMTYHBI KaXXIOro HMMITYJbCHOTO CHTHajla, B LUQPOBOH KOZ,
NpOMOPIMOHANBHEIN 3ToM  ammummtyne. OcrtampHble  (QyHKIMOHAIBHBIE Y3THl THIIOBOTO

COUHTHJIIAIIHOHHOI'O CIICKTPOMETpPA, TAKHC KakK YCTpOﬁCTBO YIpaBJICHUA, MIPUCMOIICPEAATIHK
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JIMHHH CBA3H, OJIOKHM MUTAHHUS H T.II., Ha Our. 2 1BHO HE MMOKa3aHBbl, TaK KaK JETAJIbHOE ONUCaHUe
uX paboTHI H KOHKPETHAs peau3allis He CyIIECTBEHHBI I 3as4BJIIEMOr0 yCTPOICTBA.

Pa6oTa 3asBJIEHHOrO YCTPOMCTBA OCYIIECTBILETCS CIEAYIOIAM 00pa3oM.

KBaHT PEeHTTeHOBCKOTO HM3JIyYeHHUS, B3aNMOJECHCTBYS ¢ pabO4uM BEIIECTBOM JIETEKTOpA
(5), co3maeT B HeM BCIIBILIKY CBETA, IPONOPIHOHAIBHYIO BBIICIMBIICHCS B IETEKTOPE SHEPTUH.
®otonpreMHEK (6) IpeoOpa3yeT CBETOBYIO BCIBIIKY B SJIEKTPHIECKUH UMITYJIbC. ITHTENEHOCTD
9TOr0 HMMIIYJIbCa OIPENENsAeTCs JIHTENBHOCTBIO CBETOBOM BCIBIIIKH, a €ro aMmIuIUTyJa
IPOMOPIHOHATBHA aAMIUTUTY/E BCIBIIKH. DIEKTPHYECKHI UMITYJIEC YCHITHBACTCS JIEKTPOHHBIM
TpakToM (7) ¥ TOCTynaeT Ha BXOJ aMIUIUTYAHOIO aHauu3aTopa (8). AMIUTMTYIHBIH aHATM3aTOD
npeobpa3zyeT aMIUTUTY Ly KaX/I0ro HMITyJIbCHOTO CHTHAJIA, B HUQPPOBOM KO, IPONOPIHOHAIBHBIH
AMILTATYJIE 3TOrO CHIHANA. DTOT H(POBOI KO/ TPAaHCIUPYETCs Ha BBIXOJ CieKTpomeTpa (1).

Jaruuk (3) yria moBopoTa yCTpOoHCTBa CKaHHPOBaHHs 00BEKTa IYYKOM 30HAUPYIOIETO
PEHTI€HOBCKOTO H3JIyY€HHMs, BBHIpAabaThIBAacT JIOTMYECKHE DJIEKTPHYECKHE CHTHAIIBI, KOTOpbIC
OIIPENIENIAIOTCS HAIPaBJICHHEM ITy4YKa 30HAMPYIOLIET0 PEHTTEHOBCKOIO M3JIyYEHHs B KaXIbId
MoMeHT BpeMeHH. CHUrHaNbl OT JaTddKa INOBOpPOTa depe3 HHTepeiicHoe yCTpOHCTBO (2)
IIOCTYIIAIOT Ha MpoIeccopHoe ycTpoiicTBo (4). IIporneccopHoe ycTpoicTBo (4), mojy4as 3TH
CUTHANBI,  HENpepeIBHO  (OpPMHPYET  IOCIENOBaTElbHBIE  BPEMEHHBIE  HHTEPBAJIBL,
COOTBETCTBYIOIIME BPEMEHH CKAHMPOBAHUSA SIUHAYHOTO JJIEMEHTA MHCIIEKTHPYEMOTO OOBEKTa ~
NHKceNs peHTreHorpaguueckoro usobpaxenus. Kaxaert mudpoBoit kox ¢ moboro u3
cnexktpomeTpoB (1), HE3aBUCUMO APYT OT Apyra, HOCTyNnaeT Yepe3 HHTepdeiicHoe ycTpoicTBO (2)
B mpoueccoproe ycrpoiictBo (4). CoBOKYymHOCTh HUGPOBBIX KONOB, HAKOIIEHHBIX B
IPOLIECCOPHOM  ycTpoiictBe (4) 3a  BpeMs  CKaHHpPOBaHMS  KaXAOTO  IHKCENS
peHTreHorpaduIecKoro H300paxkeH s, NPEACTABIAET COOOH IHEPreTUYECKHH CIIEKTP, KOTOPBIA
HCIIONB3YETCS IS MACHTU(HUKAIUN BEIIECTBEHHOI'O COCTaBa KaXAOr0 €OMHHYHOIO 3JIEMEHTA
HHCIIEKTUPYEMOro oObeKTa.

MakcuMallbHasi CKOpOCTh CYeTa AETEKTHPYIOIleH CHCTeMBI, IoKa3aHHOH Ha @wr. 1,
SBJIIETCS CYMMOM MpeAebHBIX CKOPOCTEH cueTa BXOISIINX B 3Ty CUCTEMY CIEKTpoMeTpoB. Ilpu
3TOM IIpefiebHAs CKOPOCTh CYeTa Kaxjaoro u3 crekrpomerpoB (1) obycnoBieHa
OBICTPONEHCTBHEM HMMEIOIIEroCs B COCTaBe CIEKTpOMETpa aMIUIMTyAHOro aHammsaropa (8). B
CBOIO OYepeNb, OBICTPOAECHCTBHE AaMIUIMTYJHOIO aHAJIM3aToOpa, HE3aBUCHMO OT €ro
CXEMOTEXHHYECKOW  WJIM  IPOrpaMMHOM  pealM3allid, [PUHIMIMAILHO  OrPaHUYEHO
JUTHTENFHOCTHIO CIIMHTH/UIAIIMOHHOM BCHBIIIKH B JIETEKTOpE, YTO HAKJIAABIBAeT NpeAen Ha
MaKCHMaJIBbHYIO CKOPOCTB cdeTa Beero crekrpoMetpa. [t cnexrpoMetpa ¢ nerexkropom Nal(Tl),
HE3aBHCHMO OT IUIOIIAH YyBCTBUTEIHHOM TOBEPXHOCTH AETEKTOPA, IIPEIENbHAs CKOPOCTh CUETa

He npeBocxoaut (2-4)-10° 1/c.
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KpoMe TOro, ykasaHHBI pe3yJbTal AOCTHTaeTCs TEM, YTO ILIONIAJb YyBCTBHTEIHHOM
NIOBEPXHOCTH JETEKTHUPYIOIIEH CHCTEMBI JOCMOTPOBOM YCTaHOBKH OXBaThIBacT IOTOK
PEHTI€HOBCKOTO H3JTyYeHHS, PACCESHHOrO OOBEKTOM B HANPABJIEHMH H3JIydareis B Ipeenax
TEJIECHOTO yria He MeHee 1-1.5 crepangnaH.

IToMumo 3TOro, 3asBJCHHBIA TEXHUYECKHH pe3ynbTaT [OCTHTaeTcs TeM, YTO
SHEPreTHYECKOE pa3pelleHre KaXIOro M3 CIHHTHIUIALMOHHBIX CIEKTPOMETPOB, 00pasyromux
JETEKTUPYIONIYIO cucTteMy He Xyxe 20% 1o miaun 122 k9B paauou30TONHOTO HCTOYHHKA Co*?
npu 3PPEKTHBHOCTH PErUCTPALIMH PEHTIEHOBCKOTO U3MydeHHs He HIbke 80% B 3HEpreTH4ecKoM
muanasoHe 30-150 xaB.

KpoMe 3Toro, ykazaHHBIN TEXHHYECKHH Pe3yJIbTaT NOCTHUIAETCS TEM, YTO SHEPIreTHIECKOe
paspenIeHre ¥ IUIONA(b YyBCTBUTEIPHON OBEPXHOCTH BXOAAIIMX B JETEKTUPYIOLIYIO CHCTEMY
CIIEKTPOMETPOB,  ONTHUMH3HMpOBaHbL. ~ Hawnyumiee — 3HepreTH4Yeckoe  paspemieHHe B
CHHMHTHUIAIMOHHBIX CIIEKTPOMETpax JOCTHracTcs, €CJIM IUIOIAAb BBIXOJHOH MOBEPXHOCTH
CIIMHTHJUIATOPA HE IPEBOCXOAUT IUIOMANH TyBCTBUTENBHON MOBEPXHOCTH (QoTonpuémHuKa. B
sToM ciydae, it KpuctawioB Nal(Tl), cowleHeHHBIX ¢ (OTO3NEKTPOHHBIM YMHOXHTENEM,
THIIOBAs BEJIMYMHA PHEPreTUUYECKOrO paspelleHHs], H3MEPEeHHOro Io JuHHH 122 k3B, moxer
nocturats (8.5 - 9)%.

MaxkcuMaiibHas IUIOMAAbL YYBCTBHTEIBHOM MOBEPXHOCTU MPOMBIILIEHHO BBIIYCKAE€MBIX
oronpuémunkoB  (HOTOSTEKTPOHHBIX yMHOXHTenel) He npesocxoaut 200 cM?,  49TO
CYLIECTBEHHO MEHBIIIE, YeM MaKCHMAIBHO JOMYCTHMAs IUIONIab YyBCTBUTENLHOM IIOBEPXHOCTH
¢IMHAYHOTO JJeMeHTa JAeTekTupyomeil cuctemsl  (300-400) cm?.  HemocpencTeHHOe
couneHenue (Pur. 3a) CHMBTHLIAIKHOHHOTO eTeKTopa (5) ¢ IIOMAb0, CYIECTBEHHO OOMIBIIEH,
yeM ILIOIAAh YYBCTBHTEILHOM MOBEPXHOCTH (HOTOIEKTPOHHOTO YMHOXHUTEI (6), IPUBOIUT K
3HAYUTEIBHOM HEPABHOMEPHOCTH BEIMYMHBI CIUHTIJUIAIMOHHOIO CHTHAJA IO IOBEPXHOCTH
CIIEKTPOMETpA M, KaK CJIEJCTBHE, K HeIOMYCTUMOM Aerpajallid SHEPreTHYECKOrO pa3peIeHHs.
VMeHbIIEHHE YYBCTBHUTEIHHON IMOBEPXHOCTH CHUHTHJUISIHOHHOIO KpHCTaula 10 pa3Mepa
YyBCTBUTEILHOM IIOBEPXHOCTH (HOTONPUEMHHUKA, TPUBENIO OB K YBETHYEHHIO OOILET0 KOIHYECTBA
CIIEKTPOMETPOB B JICTEKTHPYIOIIEH CHCTEME U, COOTBETCTBEHHO, K CYILIECTBCHHOMY YBEIMYECHHIO
CTOMMOCTH 3TOH CUCTEMBI.

Kon4ecTBO CIEKTPOMETPOB NETEKTHPYIOMIEH CHCTEMBI MOXKHO ONTHMH3UPOBAaTh, €CIIH
COUWIEHHTH CUHHTH/UIAIHOHHBIH aeTexTop (5) Gonbmioii miomany ¢ poronpuéMHUKOM (6) depe3
ceetoBod (9) (®wur. 36). HecmoTps Ha TO, YTO HCHOJIB30BAHHME CBETOBOJA COIIPOBOXKIACTCH
YMEHBINEHHEM aMIUIMTYbl CUHHTHJUIAIMOHHOTO CHTHAJIa, CBETOBOJA OOECHEYHBAET JIydIyIO

PaBHOMEPHOCTh. BCIIMYHWHBI CIHUHTHJUIAIIMOHHOIO CHTHajla IIO BCEH IUIOIIAAU ACTCKTOpa H
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YMEHBIIAET JETPajalMi0 SHEPreTHYECKOrO pa3pellcHHs, OOYCIIOBJIEHHYIO NpPHMEHEHHEM
JeTekTopa OONBIION IUIOAIH.

[Inomane BXOAHOM IIOBEPXHOCTH CBETOBOJA HE JODKHA OBITE MEHBIIE ILIOIIAIM
BBIXOJ{HOM IMOBEPXHOCTH CHHMHTHUIATOPA, a IUIOMIAAb BBIXOJHOH MOBEPXHOCTH CBETOBOJA HE
JOJDKHA IIPEBOCXOIUTH IUIOIIAIb YyBCTBHTENBHOH TOBEPXHOCTH (OTONPUEMHHKA.

KpuBas (10) nHa Our.4 WUIOCTPHPYET HEPABHOMEPHOCTh, BO3HHUKAIOIIYIO IpH
cowtenenuu aerextopa Nal(Tl) nuamerpoM 200 MM ¢ poTonpuéMHMKoM aHameTpoM 160 M.

KpuBas (11) ma @ur.4, WUIIOCTpHPYET YIIy4IIEeHHE pPaBHOMEPHOCTH BCIEJCTBHUE
HCIIOJIb30BaHHsI CBETOBOAA.

PanpoHanbHBIM BRIGOPOM COOTHOILIEHHS IUIONaneH aerekTopa M (OTONpHEMHHUKA, a
TaKXe pa3MepPOB CBETOBOA, MOXKHO YMEHBIIUTh KOJMYECTBO CIIEKTPOMETPOB B AETEKTUPYIOIIEH
cucTeMe 10 mpuemieMoro konudectsa B (20-30) mTyk, COXpaHHB IpPH 3TOM 3HEPreTHYECKOE
paspelIcHHe Ha JOIYCTHMOM ypoBHE - He Xyxe 20% no muaun 122 x3B.

TexHHYECKHit pe3yNIbTaT, JOCTUTAEMBIH B 3asBJICHHOM YCTPOMCTBE, JOCTUTACTCS TAKXKe U
cII0co60M pacro3HaBaHUs BELIECTBEHHOTO COCTaBa HHCIIEKTHPYEMOTrO 00beKTa.

DHepreTUYecKHe PpacIpele/ie s, HaKOIUICHHBIE B IPOLECCOPHOM YCTpo#cTBe (4),
npencTaBieHHoM Ha ®wur. 1, s Kaxnoro MHKCENsS PEHTTEHOrpaguyecKkoro H3o0paxeHus
00BeKTa, HECYT HMH(MOPMAIMIO O BEIIECTBEHHOM COCTaBE IIHKCENs, HO CTaTHCTHYECKas
3HAYMMOCTh ITHX paclpelesieHHil HeJOCTaTOYHa i1 ONMpPEAEICHHs BENMIECTBA ¢ TOYHOCTHIO JIO
aTOMHOTO HOMEpA.

Huzkag craTucTHYecKas 3HAYHUMOCTh Pe3yIbTaTOB H3MEPEHUH HE IO3BOJAET Pa3iMyarh
MaTepUaisl ¢ OJM3KUMH aTOMHBIMH HOMEPaMH, HO OCTaBJIIET BO3MOXHOCTh Pa3sNu4aTh IPYIIIbI
BEIECTB, TAKHE KaK OpraHMYECKUE BEIIECTBA, HEOPraHHYECKHE BELIECTBA, TAKEIBIE METAJLIBL.

JUis Kaaodl W3 TakuX TPYII BEMIECTB, BBINOJHSIOTCS KaTMOpOBOYHBIE H3MEDPEHHS C
H3BECTHBHIMHM MaTepHayiaMHd. Y CpeIHEHHBIE Pe3yIbTaThl KaTMOPOBOYHBIX M3MEPEHUH CBOIATCS B
OUOIHOTEKY 3TANIOHOB, XPAHATCS B IPOLIECCOPHOM YCTPOHCTBE JOCMOTPOBOH YCTaHOBKH H
UCIOJIB3YIOTCS TS OLIEHKH Pe3yIbTaTOB H3MEPEHHH.

WnenTruKaus BEMECTBEHHOTO COCTaBa M0 KaXIOMY ITUKCENIO PEHTTeHOrpadHIeCKOoro
n300paxkeHHss OOBEKTAa OCYIIECTBISETCS HENapaMeTPHYECKHM METOAOM CTaTHCTHYECKOM
IPOBEPKH THIIOTE3, COCTOSIIAM B CpPaBHEHHM pe3yidbTaTa HM3MEPEHHA C KaXAbIM H3
OMOMHOTEYHBIX 3TAJIOHOB M BHIUMCICHHH Kpurepus coryacus IlupcoHa «xu-kBamgpar» s
Kaxnoro stasoHa. OCHOBBIBASCh HAa YHCIIEHHOM 3HAYCHUHM KPUTEPHUS COIJIACHA, IIPH 3aJaHHOM
ypPOBHE 3HAYMMOCTH JEIAETCs 3aKII0UEHHE O BEPOSTHOCTH IPUHAJIEXKHOCTH MaTepralia JaHHOIO

HNHUKCEJIS K TOW WIM UHOM IpyIIie MaTepyaioB.
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[Mudposoii kox UACHTHGHIUPOBaHHOH IPyNIBl MAaTEPHANIOB IIPHCBAaHBAETCs ITMKCEIIO,
Hapsgy ¢ UUGPOBBIM KOIOM, INPOHNOPIHOHAIBPHBIM HHTCHCHBHOCTH 3apETHCTPHPOBAHHOIO
n3aydyeHud. [lpu Bu3yanu3anue peHTreHorpadmdyeckoro H300paxeHHs OOBEKTa, SPKOCTH
nuKcens OyaeT IponopIiHOoHaIbHa HHTEHCHBHOCTH H3IyYEHHs, a €ro IBET OyIET ONpeaesaTbes
G POBBIM KOJIOM MIACHTH()HIIMPOBAHHOH IPYIIIEl MATEPHAIIOB.

DKCIIepUMEHTANIbHASA IIPOBEPKa 3asBJIEHHOTO CII0co0a HICHTH(UKAIUK BELIECTBEHHOIO
COCTaBa HMHCIEKTHPYeMOro oOBekTa ObUIa BBIOIOJIHEHA Ha ONBITHOM oOpasue 3asBICHHON
JOCMOTPOBO# YCTAHOBKH C JETEKTHPYIOIIEH cucTeMOR 13 24 CIIEKTPOMETPOB OOIIEH ITOMAIBIO
0.7 M%. HanpsokeHHe MHTaHHUS PEHTTEHOBCKOM TPYOKH B IPOIECCe BCEX H3MEPEHHH COCTaBIAIO
225 xB.

Jlnga co3manus OMOMHMOTEKH 3TalOHOB, OBUIM BBHIIIOJHEHBI M3MEPEHHS C TECTOBBHIMH
00pa3laMi, U3rOTOBICHHBIMA M3 MOJMCTHPONA, ATIOMHHHEBOIO CIJIaBa, CTajlH, Bolb(pama
ceuHIa. TecToBBIe 0Opa3lbl pa3MEIIAIUCh HA PACCTOSHUM 1.5 M OT JOCMOTPOBOM yCTaHOBKH H
IepeMeaINCh OTHOCHTENBHO YCTAHOBKH C Pa3IHYHOM CKOpPOCTHIO B nmamnaszoHe (1.5 - 3) m/c.
DTalOHHBIE 3HEPreTHYECKUE paclpeleleHus, HM3MEPEHHBIE JUId KaXIOro marepuaja H
ycpennennple 1o 10° mukceneit, npeacrasnenst Ha @wur. 5. Ha srom pucyHke xpusas (12)
COOTBETCTBYET TECTOBOMY 00pasily U3 MoJMcTHposia, kKpuBas (13) COOTBETCTBYET TECTOBOMY
o0pasily U3 aIFOMHHHEBOTO CIUIaBa, KpuBas (14) COOTBETCTBYET TECTOBOMY 0Opaslly U3 CTallH,
xpuBas (15) COOTBETCTBYET TECTOBOMY 00pasity U3 Bojib(ppama, a kpusas (16) TecTroBoMy 06pa3iy
U3 CBHHII.

B Tabnuie 1 cBemeHBl CpedHHE 3HAYCHUS, BHIYHMCICHHBIC M3 IIPUBEACHHBIX Ha Our. 5
SHEPreTHYECKUX pactipeneneHnid. M3 TaGmuipsl BUIHO, YTO CpEAHSS OJHEPIUs IO CIEKTPY

H3MCHACTCA HEMOHOTOHHO B 3aBUCHMOCTH OT aTOMHOI'O HOMEpa BEMIECTBA.

Tabnuua 1
CpenHue 3HEpruH CIEKTPOB 0GPaTHOTO paccessHUA B 3aBUCMOCTH OT MaTepHaa TECTOBOIO
obpasia
O dexTuBHBIA Cpenusst sHEPrus 1o
Marepuan tectoBoro obpasma aTOMHBII HOMEp criexTpy,

z k3B
1 mouctupol (CsHg)n 5.7 59.6
2 amomMuHui (Al) 13 63.4
3 ctaib (Fe) 26 70.1
4 Bosib(pam (W) 74 56.9
5 ceuger (Pb) 82 65.6

HneHTHuKanms BEIIECTBEHHOTO COCTaBa C HCIOJIB30BAaHMEM 3asBJICHHOIO YCTPOHCTBA U

3asABJICHHOTO cmnocoba SKCIICPHUMCHTAIIBHO ITPOBEPATIACHh B HCCKOJIBKHX CCPHAX PI3MCpCHPIﬁ. B
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KaXIOM M3 STHX CEpPUi, IMHUTATOD UHCIIEKTHPYEMOro 00beKTa HaXOM|IICS Ha paccTosHuH (1-2) M
OT JIOCMOTPOBOM YCTaHOBKH H IIepeMeIlalcs OTHOCHTENBHO He€ O CKOPOCTBIO B Axana3oHe (1.5-
3) M/c.

[Tpumep Nel

[IpakTHuecKas peaqM3alds 3asBICHHOTO crocob6a HICHTH(QHKAMH BEMIECTBEHHOTO
COCTaBa JOCMaTPHBAaEMOIr0 OOBEKTa COCTOMT B TOM, YTO Ha IOBEPXHOCTH 3TOT0 OOBEKTa
pa3sMeIaIUCh IUIACTUHBI PAa3IMYHOH TOJIMHBI M3 OJHOTO MaTepHajga - MOJMCTHPOJIA HIH
ANOMUHHSA MM ctany Wik cBuHIA. OO6paboTka pe3ysbTaTOB H3MEPEHMs IPOMCXOAMIIA
aBTOMAaTHYECKM B COOTBETCTBHM C 3asBIeHHBIM crnocoboMm. Ha peHTreHorpaduueckom
H300paKEHUM, HE3aBHCHMO OT TOJIIMHBI IUIACTHH, KXABIH MaTepual OTOOpaXajcs CBOHM
I[BETOM, COOTBETCTBYIOIIMM KaXIOM W3 3-X HACHTH(QULUUPOBAHHBIX IPYII - OPraHMYECKHE
BEIIIECTBA, HEOPTaHUYECKUE BEIIECTBA, TSKENIBIE METAIHI.

[Tpumep No2

JIeMOHCTPHPYET peatu3alliio 3asBIEHHOIO crocob6a MAEHTH(QHKANUH BEMIECTBEHHOIO
COCTaBa HHCIIEKTHPYEMOro o0beKTa, KOTOpas BBIPaXaeTCd B TOM, YTO HA MOBEPXHOCTH
HHCIIEKTHPYEMOTO0 O00BEKTa OJHOBPEMEHHO pa3sMEMAINCh O0Opaslibl, M3TOTOBJICHHBIE M3
PasIMYHBIX MaTE€PHAIOB: IOJMCTHPONa, ATOMHHHSA, CTaud, Boibdpama, cBuHNA. Ha
peHTreHorpahuUECKOM U300paKeHHH, KaKk pe3yNbTaT paboThl 3asBIEHHOrO crocoba, KaXIbli
MaTepHaj 0ToOpaXkaics CBOMM LIBETOM.

[Tpumep Ne3

WmocTpanus peaiu3aldd 3asABICHHOTO crnoco0a HICHTH(HKANWH BEIIECTBEHHOIO
COCTaBa MHCIEKTHPYEMOro OOBEKTAa IIpeICTaBleHa Ha TaOyuIEe 2, TIe CBEIEHBl THIIOBBIE
YHCJIEHHBIE PE3YNbTAThl KPUTEPUS COIJIACHS «XH-KBaApaT», YCPEAHEHHBIE M KaXIOro
MarepHaa 1o 9 makcessiM peHTreHorpapuIeckoro n3oopaxeHus. OTH 3Ha4eHHs ObUIM IOTyYEHBI
AaBTOMAaTHYeCKH B COOTBETCTBHH C 3afiBIEHHBIM crnocoboM. B kauecTBe 3TalOHHBIX
pacnpe/ieleHHif HCIIONB30BAINCh SHEPreTHYEeCKHE CIEKTPHI, MpelcTaBicHHble Ha dur. 5, a
pE3yNbTaThl U3MEPEHUH B3ATHI U3 IpuMepa Ne2.

Tabnuna 2

3HayeHHs KPHTCpHSA «XH - KBaJpaT»

OTaIOHBI
MIOJIUCTUPOJI | ATIOMHHHI crayb | BonbGpaM | CBHHEI
MIOJIUCTUPOIT 2,02 2,28 4,66 3,24 4,74
TE€CTOBbLIE
ATIOMHHUH 4,08 3,23 3,62 6,13 4,02
oOpa3nsl
CTaJIb 13,12 10,19 7,06 17,56 10,96
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BOTBGpPaM 6,13 438 3,79 3,62 8,87
CBHUHeN 3,83 4,70 8,72 7,53 3,52

W3 Tabmuusl 2 BHAHO, YTO JJIS Ka)XIOro MaTepHala HaUMEHBIIHE 3HAYECHHS KPHUTEpHS
COTJIacHs OTBEYAIOT CIIydasM, KOT/(a STaJIOHHbIE H3MEPEHHSI CPABHABAIOTCS C TECTOBBIM 06pa3lioM
U3 TOTO K€ CaMOTo MaTepHaja. DTO 03HAa4YaeT, YTO TECTOBBI MaTepHall M MaTepHal 3TaJlOHA
COBIAJAIOT, YTO MOATBEP)KIACT YKA3aHHBIH TEXHUYECKHH Pe3yJIbTaT O BO3SMOXHOCTH 3a9BJICHHBIM
n300peTeHHeM HICHTUGHIUPOBATH JOCMaTPUBAEMBIi BEIIECTBEHHBIM COCTaB.

[Tpumep Ned

JIeMOHCTPHPYET MPAKTUYECKYIO peaH3allMIo 3asBJICHHOTO crocoba HACHTH(QHKAIUH
BEIECTBEHHOI0 COCTaBa MHCIEKTHPYEMOro O0OBEKTa, KOTOpas COCTOMT B CEPHH H3MEPEHHMH C
o0pasnamu U3 MOJHUCTHPOIIA, APEBECUHBI, AJIIOMHHH, CTallM, BOIb(ppaMa U CBHHIIA, H KOTOPHIE
3aKPBIBAIMCH OT 30HJUPYIONIEr0 PEHTTEHOBCKOTO ITydKa JHMCTOM M3 IUIACTHKA TOJIIMHOA 2MM.
Ha pentreHorpadpuyeckoM H300paXEHHH, KaXIbIH MaTepHan OTOOpaxalcs IBETOM,
COOTBETCTBYIOIIUM €r0 MPHHAUIE)KHOCTH K KaXXI0H U3 3-X BBIOPAaHHBIX IPYIII - OPraHHYECKHE

BEICCTBA, HCOPraHUYCCKUEC BCIIECTBA, TAXKEIbIC METALTIBI.

CHmcOK MCIOIb30BaHHBIX HCTOYHMKOB HHGOpMALUA

1. Daniel J. Strom, W.Wade Sapp, Josepf Callerame Physics, Health Physics, and Applications of
Backscatter X-ray Imaging Technology. PNNL-SA-36973.

2. Swift R. D. Mobile X-ray backscatter imaging system for inspection of vehicles /Physics-Based
Technologies for the Detection of Contraband. — SPIE, 1997. — T. 2936. — C. 124-132.
3.US8442186, B2

4. W02012109273A3 (mpoToTun 1jst yCTPORCTBA U criocoba)
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[Tpumeganue:
B oredecTBEeHHOMN M 3apyOe)XHONH HAyYHO-TCXHMYECKOM JHTEpaType K HACTOSIIEMY BPEMEHH
CIIOXKMIICS CIIMCOK CHeNH(UIECKAX TEPMHHOB, OTHOCANIMXCSA K IIpolleccaM H3MEpPCHHS
1apaMeTpoB HOJIeH HOHU3UPYIOILETO M3y YECHHUS.
Hcnone3yemsle B 3asBI€HHOM H300PETEHHH TEPMUHEL
JleTekTop (MOHM3UPYIOIIErO W3MYYCHHMS) - YyBCTBHTENBHBIA 3IEMEHT CpEeICTBA H3MEPECHHUH,
peaHa3sHAYEHHbIA Uil IpeoGpa30oBaHUs SHEPTHH HOHH3HPYIOIIETO M3JIYYCHHS B IPYrod BHX
SHEPTHH, npﬁronnmﬁ JUIS pETHCTPALMH WK JalbHeHnero npeobpa3soBanus U (MIH) U3MEPEHHS
OJIHOM HJIM HECKOJILKHX BEJIMYMH, XapaKTePH3yIOINX BO3AEHCTBYIONMIEE HA IETEKTOP U3JTyYCHHUE.
CUMHATHIUIALMOHHEINA JeTeKTOpP (MOHHM3UPYIOIIETO MH3JIy4eHHS) - PaJHOJIIOMHHECHEHTHBIH
JETEKTOp, B KOTOPOM HCIIOJIB3YETCs BEIECTBO, MCIYCKAIOIIEe KBAHTHI CBETA IOA JICHCTBHEM
HOHH3UPYIOILETO H3JIyUYeHHS.
CrexktpoMeTp (PHEPrHM) HOHM3UPYIOIIErO H3JIyYeHHS - YCTPOWCTBO, NMpeaHa3HaYEeHHOE I
H3MEPEHHS SHEPTeTHUECKHUX PaCIpeIeIeHHM M0JIEH HOHU3UPYIOIIEro H3JIyIeHHS.
CUMHTHUISIHOHHBIA CHEKTpOMETp (3HEPrHH) - CIEKTPOMETD, YYBCTBHTEIBHBIM JJIEMEHTOM

KOTOPOrO ABJIACTCA CHMHTHJUISIMOHHBIA JACTCKTOP.




I[OCMOTpOBaSI yCTaHOBKa U crioco® pacno3HaBaHms BCHICCTBEHHOI'O COCTaBa JOCMaTpHMBacMOro

o0BekTa

dopmyna u3oOpeTeHus

1. llTocMoTpoBasi ycTaHOBKa, cojepXalllas HMCTOYHMK pPEHTI€HOBCKOIO H3IYYeHHS C
MEXaHHYECKUM YCTPOMCTBOM CKaHHUPOBaHHA OOBEKTAa Y3KMM IIyYKOM 3TOr0 H3JIyYCHHS,
IIPOLIECCOPHOE YCTPONCTBO, YCTPOUCTBO OTOGPaKEHHS PEHTTEHOrpahHIeCKOro H300paxeH s 1
Pa3MEIEHHYIO PSIOM C MCTOYHHKOM CHMCTEMY PETHCTpalMu OOpaTHOpPACCESHHOIO H3Iy4cHus,
COCTOSMIYIO M3 MAacCHBa JIETEKTOPOB, OTIMYAIOMIAACS TEM, YTO KaXABIA U3 JIEMEHTOB MaCCHBA
JAETEKTOPOB BBHIIOJHEH KaK CIMHTHULLMOHHBIA CHEKTPOMETD JHEPrHd C JHEPreTHYCCKHM
paspemenneM He Xyxe 20% mno ymHEM 122 k9B pagMoM30TONMHOrO HCTOYHMKA Co®” npu
3 PEKTUBHOCTH PETHCTPALIMA PEHTTEHOBCKOTO M3NMydeHHs He Hike 80% B dHEPreTHYECKOM
nuanazone 30-150 koB u comepxur cuuHTHWLUIANMOHHBIH nerekrop Nal(Tl), dporonpuémuuk,
3JEKTPOHHBIM TPAaKT, AMIUIMTYIHBIH aHAIH3aTOp, NpeoOpasyouil I0C/Ie0BaTeNbHOCTD
CUMHTH/ULLMOHHBIX CHTHATOB B IIOCIENOBATENbHOCT LH(POBBIX KOIOB, M HHTEpEiic,
obecrieunBalOIUil Mepeqadyy IHUQGPOBBHIX KOAOB OT KaXIOr0 M3 DJJIEMEHTOB MacCHBa B
IIPOLIECCOPHOE YCTPOMCTBO CHHXPOHHO C (JOPMHPOBAHHMEM IHMKCeNed PEeHTreHorpaguyecKoro
H300paXeHHs B IIPOIIECCE CKAHUPOBAHHS IIOBEPXHOCTH  JOCMAaTPHBAEMOro  00BEKTa
30H/IUPYIOIINM ITy4KOM PEHTT€HOBCKOTO M3JIy4EeHH.

2. JlocMOTpoBasi yCTaHOBKAa MO I.l, OTIMYAIOMascs TEM, YTO CHCTEMA DPErHCTpanuu
HMEET IUIOIAAb YyBCTBHTEIILHOM MOBEPXHOCTH, KOTOpas OXBATBIBAET IIOTOK PEHTTCHOBCKOTO
H3JIyUYEHHs, PACCETHHOr0 0OBEKTOM B HalPaBJICHUM M3JIydYaTeld B IpEJEiaxX TEIECHOTO yria He
Menee 1-1,5 crepanuan.

3. JlocMOTpOBasi yCTaHOBKA IO I1.2, OTJIMYAIOIIAsCS TEM, YTO KaXKABIA 3JIEMEHT MacCHBa
CIIEKTPOMETPOB MMEET TaKyl0 IUION[aJb YyBCTBHTENBHOH ITOBEPXHOCTH, A KOTOPOH IOTOK
KBAHTOB 00PaTHOPACCESHHOrO U3JIyYeHHUs B JIIOOOM ciIydae He IPeBBIIAET (2-4) 10°%/c.

4. JlTocMoTpoBas yCTaHOBKa 1O I.l1, OTIHYAIOmAsAcsi TEM, 4YTO CHUHTHIULAIHOHHBIH
nerextop Nal(Tl) kaxaoro cmekTpoMeTpa pPETHCTPUPYIOIIEH CHCTEMBI COWICHEH CO CBOHM
doTOnpUEMHAKOM dYepe3 CBETOBOJ, KOTOPbIA o0ecmeyuBaeT paBHOMEpPHBIH cOOp cBeTa
CHHHTHULIMOHHOM BCTIBIIIKH U3 Jir060it Toukn nerekropa Nal(Tl).

5.Cnoco6 pacno3HaBaHHs BEIIECTBEHHOTO COCTaBa HHCIEKTHPYEMOTo OOBEKTa,
3aKIIOYAIOIIMICS B M3MEPEHHH OHEPreTHYECKHX paclpelel]eHull 0OpaTHOPacCessHHOro
H3JIyYeHHs CHHXPOHHO ¢ (OpMHpPOBaHHEM ITHKCENIOB PEHTI€HOTpadHueCKOro M300paXeHHS H
NOCIEAYIOIMM CPaBHEHHEM De3yJbTATOB M3MEPEHUS I KaXAOro IHUKCENs M300paxeHHs ¢

KaXIbIM U3 HMCIOIMHUXCA B MMPOLCCCOPHOM yCTpOﬁCTBC OTAJIOHHBIM PE3YJIbTAaTOM 0a3nl JaHHBIX,
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OTJIHYAIOIIHICA TEM, 4YTO I KaXIO0ro CpaBHCHHSA BBIYHCIISAIOT KpI/ITepI/Iﬁ corjacusa HI/IpCOHa
«XH-KBaagpat», I1o MHUHHUMAIBHON BEJIMYAHE KOTOpPOIro ONpEAeIAOT IPHHAICKHOCTD MaTCpHaJIa

JTAHHOTO ITHKCEJIS K TON HJIM UHOH IpyIile MaTepuasosB.




I[OCMOTPOBaﬂ yYCTaHOBKAa H crocod pacno3HaBaHHusA
BEHIECTBEHHOI'0 COCTABAa A0CMATPHBAECMOT0 o0beKTa

®ur.1
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JocMOTpoBasi YCTAHOBKA H c1iocol pacro3HaBaHHsA
BENIECTBEHHOr0 COCTABAa A0CMATPHBAEMOro 00beKTa

®ur.2




JlocMOTpoOBasi yCTAHOBKA M CIOCO0 pacno3zHaBaHHUA
BENIECTBEHHOr0 COCTaBA JOCMaTPHBAEMOro 00beKTa
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I[OCMOTPOBaﬂ YCTAaHOBKaA H crocod pPacno3HaBaHus
BEIIECTBEHHOI'0 COCTAaBA TOCMATPHBACMOI0 o0beKkTa
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JlocMOTpOBasi yCTAaHOBKA M cNI0c00 pacro3HaBaHMs
BENIECTBEHHOI'0 COCTABA J0CMATPHBAEMOro 00beKTa
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OTYET O HATEHTHOM NOUCKE  [HoMep eBpasHiCKoit sasBKu:

(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K 202300030
EAIIK)

A. KITACCU®UKAILUA TTPEIMETA U30BPETEHUS:
MIIK:

CIIK:
GOIN 23/203(2006.01) GO1N 23/203 (2018-02)
GO1V 5/02 (2006.01) GO01V 5/0025 (2013-01)

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)
5. OBJIACTB TTIOMCKA:

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)
GO1IN 23/00-23/09, 23/20, 23/201, 23/203, 23/205, 23/207, GO1T 1/00, 1/29, GOIN 9/00, GO1V 5/00-5/02

DekTPOHHAS 0a3a JAHHBIX, HCHOIb30BABILASICS IPH MOUCKE (HA3BAHUC GA3EI H, CCITH BO3MOIKHO, HCIIOIB3YEMbIC IOUCKOBEIC TCPMUHEL)
GO1N 23/00-23/09, 23/20, 23/201, 23/203, 23/205, 23/207, GO1T 1/00, 1/29, GO1N 9/00, GO1V 5/00-5/02

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms* CCBUTKH HAa JOKYMEHTEHI C YKA3aHHEM, TJI€ 3TO BO3MOKHO, PEICBAHTHBIX YACTCH OtHocHTCS K myHKTY No
A,D WO 2012/109273 A2 (RAPISCAN SYSTEMS, INC. et al.) 16.08.2012 1-5
A US 2014/0044233 A1 (RAPISCAN SYSTEMS, INC.) 13.02.2014 1-5
A US 2012/0033791 A1 (AMERICAN SCIENCE AND ENGINEERING, INC.) 09.02.2012 1-5
A US 2011/0096901 A1 (ANDREAS KOTOWSKI et al.) 28.04.2011 1-5
A RU 2529648 C2 (POCCHUMCKA L ®EAEPALMSA, OT HMMEHH KOTOPOM BBICTVIIAET 1-5
TOCY JAPCTBEHHAA KOPTIOPALMA ITO ATOMHOM SHEPI'MH "POCATOM")
27.09.2014
A RU 2476863 C2 (OMEPHKDH CAMOHC DHJ DHHKUHUIPHHT, MHK.) 27.02.2013 1-5

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - IOKYMCHT, UMCIOINUiT HAnOO0JICe OM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOPOYAINHAI HOBH3HY HIH H300PeTaTe/IbCKIil YPOBCHB, B3ATHIH B OTACIBHO-
CTH

«Y» - JOKYMCHT, UMCIOINUiT HAnOO0JICe OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - TOKYMEHT, SBIITIOIANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - JOKYMCHT, OLPCICIHIFOIIUN OOIIH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Goee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJA4H

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSIIUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIHKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKOL
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

Jlata mpoOBEACHUS MATCHTHOTO MOMCKA: 25 okTs0ps 2023 (25.10.2023)

Mged  FNEHTDRIOR TOANNELR

migear.  1ES3140433539 CE. Aeprucs
CH=lsepkHeE L.
w03 0 2023-02.05.2024

VIO THOMOYEHHOC JTHIIO

Havanpauk YnpasacHHs 3KCICPTH3BI Lo
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